Determination of inorganic phosphorus using immobilized pyruvate oxidase.
A new method for the automated analysis of inorganic phosphorus using immobilized enzyme was established. The method was based on the determination of hydrogen peroxide formed by the action of pyruvate oxidase on inorganic phosphate and pyruvate. Since pyruvate oxidase required inorganic phosphate for its stability and therefore had to be kept in a buffer containing inorganic phosphate, it could hardly be used as a reagent in the form of aqueous solution for the determination of inorganic phosphorus. This difficulty was overcome by using immobilized pyruvate oxidase in column form. When the present method was applied to the determination of inorganic phosphorus in serum, it gave perfect linearity of the data up to 0.20 g inorganic phosphorus/L with satisfactory precision, reproducibility, high sensitivity, and accurate recoveries. The immobilized enzyme reactor unit showed enhanced heat stability and good operational stability for a one-month period, during which time it was used over 900 times for analyses. The enzyme column was not affected by organic phosphorus compounds. The results correlated satisfactorily with those obtained by another well-established method.